Anxiety disorders are among the most common psychiatric disorders of adolescence. Behavioral and task-based imaging studies implicate altered reward system function, including striatal dysfunction, in adolescent anxiety. However, no study has yet examined alterations of the striatal intrinsic functional connectivity in adolescent anxiety disorders.
a b s t r a c t
Anxiety disorders are among the most common psychiatric disorders of adolescence. Behavioral and task-based imaging studies implicate altered reward system function, including striatal dysfunction, in adolescent anxiety. However, no study has yet examined alterations of the striatal intrinsic functional connectivity in adolescent anxiety disorders.
The current study examines striatal intrinsic functional connectivity (iFC), using six bilateral striatal seeds, among 35 adolescents with anxiety disorders and 36 healthy comparisons.
Anxiety is associated with abnormally low iFC within the striatum (e.g., between nucleus accumbens and caudate nucleus), and between the striatum and prefrontal regions, including subgenual anterior cingulate cortex, posterior insula and supplementary motor area.
The current findings extend prior behavioral and task-based imaging research, and provide novel data implicating decreased striatal iFC in adolescent anxiety. Alterations of striatal neurocircuitry identified in this study may contribute to the perturbations in the processing of motivational, emotional, interoceptive, and motor information seen in pediatric anxiety disorders. This pattern of the striatal iFC perturbations can guide future research on specific mechanisms underlying anxiety.
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Introduction
Anxiety disorders are among the most common psychiatric disorders of adolescence (Beesdo et al., 2009; Costello et al., 2003; Kashani and Orvaschel, 1990; Merikangas et al., 2010) . Behavioral and task-based imaging studies implicate alterations of reward system, including striatal dysfunction, in adolescent anxiety. Since the striatum is a key node of the circuits that support motivated behavior, such as incentive valuation, motivation, learning, and motor control, the next logical step would be to examine the functional connectivity of this structure with both cortical and subcortical structures implicated in pediatric anxiety. Resting state functional neuroimaging analysis is a powerful method to illuminate the functional connectivity of the striatal circuits. The current study is the first study to our knowledge to use resting state functional neuroimaging to assess differences in striatal intrinsic functional connectivity (iFC) between healthy adolescents and adolescents with anxiety.
Adolescence is a high-risk period for the emergence of anxiety disorders (Beesdo et al., 2009) , possibly due to transformative developmental changes in brain function, including the maturation of the reward system (Ernst, 2014; Spear, 2000; Steinberg, 2005) . Recent work links adolescent anxiety to alterations in reward-system function. Behaviorally, anxious youths tend to be less motivated by reward (Hardin et al., 2007; Jazbec et al., 2005; Richards et al., 2015) and more risk averse (Lorian and Grisham, 2010; Lorian et al., 2012a Lorian et al., , 2012b Maner and Schmidt, 2006) . In task-based neuroimaging studies, anxious relative to non-anxious youths tend to exhibit greater activation in the striatum, a key node of the reward system. A similar pattern has been observed in adolescents at-risk for developing an anxiety disorder (Bar-Haim et al., 2009; Guyer et al., 2006) . We hypothesized that altered task-related activation of the striatum in anxiety could reflect alterations in intrinsic functional connectivity of striatal network.
Task-related activation is classically interpreted as higher neuronal firing during task than baseline (Hulvershorn et al., 2014) . In contrast, intrinsic functional connectivity between two regions refers to the degree of coherence in the spontaneous activity between these regions (Hulvershorn et al., 2014; Buxton, 2013) as well as a reflection of the history of co-activation of brain regions engaged in the same information processing pathway (GuerraCarrillo, 2014) . Granted that the measures of activation and connectivity reflect different functional metrics, we reason that if one functional aspect is abnormal, there is a high likelihood that another related functional aspect is also abnormal. Along these lines, abnormally high neuronal activity of the striatum might coexist with abnormal connectivity across striatal regions. Therefore, the 
